The present paper provides a monograph of Elaphoglossum subsect. Muscosa, a monophyletic group supported by molecular phylogenetic analyses. The monograph includes keys, full synonymy, descriptions, representative specimens examined, an index to collectors' names and numbers, illustrations, spore photomicrographs, and distribution maps for all species. Morphologically, the subsection is recognized by scaly rhizomes, petioles and laminae, obtuse leaf apices, and spores that are about twice as long as in other species of Elaphoglossum. Fifteen species of subsect. Muscosa are here recognized, with no subspecies or varieties. All of the species are Neotropical occurring from southern Mexico to Bolivia and Southeastern Brazil, with three species in the West Indies. Most of the species occur in the Andes from 1500 -4000 m, primarily in cloud forests and páramos. Three new species are described: E. novogranatense, E. oreophilum, and E. quisqueyanum. The name E. glabrescens A.Vasco, nom. & stat. nov. is proposed. Lectotypes are designated for E
INTRODUCTION
Elaphoglossum Schott ex J.Sm. (Dryopteridaceae) is one of the most species-rich genera of ferns with nearly 600 species (Mickel 1990) . It is pantropical and most diverse in the Neotropics where about 450 described species occur (Mickel 1990) . Morphologically most species of Elaphoglossum can be easily distinguished from other fern genera by their simple entire leaves, acrostichoid sori, transversely elongated ventral meristele in the rhizomes, dimorphic fertile and sterile leaves, and free veins. The monophyly of the genus and its placement within Dryopteridaceae have received strong support from several molecular phylogenetic studies , Liu et al. 2007 , Schuettpelz & Pryer 2007 , Moran et al. 2010 ).
There have been several attempts to split Elaphoglossum into subgroups to make it more manageable taxonomically (Fée 1845 , Sodiro 1893 , Christ 1899 , Mickel & Atehortúa 1980 . The most recent and comprehensive of these (Mickel & Atehortúa 1980) recognized nine sections and 21 subsections. More recently, phylogenetic molecular analyses have shed some light on relationships within Elaphoglossum , Skog et al. 2004 ) and supported five of the nine sections originally proposed by Mickel & Atehortúa (1980) on the basis of morphology.
At the species level, the morphological similarity of Elaphoglossum species continues to hinder the recognition of small natural groups within the genus. As a consequence, taxonomic revision within the genus has been slow. The only monographic treatment of the genus is that by Christ (1899) , which included 142 species -all those known at the time. Over the past 25 years there have been many regional or country-wide floristic studies, such as for Mexico (Mickel & Smith 2004) , Mesoamerica (Mickel 1995a ), Venezuela (Mickel 1995b ), Peru (Mickel 1991) , the Mascarene Islands (Lorence & Rouhan 2004) , and French Polynesia (Rouhan et al. 2008 ). Yet no monographic treatments either of the entire genus or of natural small groups within it were published until 2009 (Vasco et al. 2009b ).
The present monograph resulted from an effort to use chloroplast-DNA data to find clades of convenient size for monographic study within Elaphoglossum sect. Lepidoglossa Christ (Vasco et al. 2009a, Vasco & Moran in prep.) . This section was recognized on the basis of morphology by Mickel & Atehortúa (1980) and recovered in the molecular phylogenetic analyses of and Skog et al. (2004) . Section Lepidoglossa contains species with blades covered mostly or entirely by flat scales with acicular marginal teeth (all other Elaphoglossum species have laminar scales with marginal teeth consisting of glandular or bulbous marginal cells or gland-tipped marginal processes), veins ending at or close to the margin but not ending in hydathodes, and phyllopodia. The monophyly of sect. Lepidoglossa was further supported by the molecular phylogenetic analysis of Vasco & Moran (in prep) . This study recovered 13 monophyletic clades within the section, some of which with suitable sizes for monographic study. Two of those clades were selected for monographic revision: the Elaphoglossum ciliatum clade (Vasco et al. 2009b) , and Elaphoglossum subsect. Muscosa Mickel & Atehortúa, the subject of the present paper. Fée (1845) was the first to present a treatment of Elaphoglossum (as Acrostichum). He knew only two species that are now recognized in subsect. Muscosa: A. muscosum Sw. and A. gardnerianum Kunze. These he placed within his scaly group, Polylepideae. Under the name Acrostichum, Sodiro (1893) cited four species of the ones currently recognized in subsect. Muscosa from Ecuador: A. bellermannianum Klotzsch, A. corderoanum Sodiro, A. muscosum Sw., and A. yatesii Sodiro. These he placed in the group Polylepidia, along with all species with densely scaly blades. Christ (1899) placed most of the species Taxonomic revision of Elaphoglossum subsection Muscosa (Dryopteridaceae) A. Vasco 1 that are here recognized as part of the subsect. Muscosa in his "Ordo" Stenoneura (plants lacking hydathodes), "Sectio" Lepidoglossa, "Subsectio" Polylepidea, "Divisio" Muscosa and Bellermanniana. In his "Divisio" Muscosa he included E. muscosum (Sw.) T.Moore, E. cuspidatum (Willd.) T.Moore, E. lepidotum (Willd.) J.Sm., and E. tomentosum (Bory) T.Moore (the three last species do not belong to subsect. Muscosa as recognized here, but were included in the "Divisio" by Christ because of their short-ciliate blade scales). The bulk of the species that are here recognized as part of subsect. Muscosa were placed by Christ within his "Divisio" Bellermanniana: E. bellermannianum (Klotzsch) T.Moore, E. corderoanum (Sodiro) Christ, E. engelii (H.Karst.) Christ, E. lehmannianum Christ, and E. yatesii (Sodiro) Christ. Christ (1899) placed E. gardnerianum (Kunze ex Fée) T.Moore within the "Ordo" Condyloneura (species with hydathodes), "Sectio" Gymnoglossa, "Subsectio" Pilosa, "Divisio" Gardneriana. This placement seems strange and was probably due to the fact that Christ did not see the type of this species (although he cites some collections from Brazil that correspond to E. gardnerianum). Mickel & Atehortúa (1980) recognized and formally described subsect. Muscosa, including within it nine species: E. aschersonii Hieron., E. bellermannianum, E. blandum Rosenst., E. corderoanum, E. decipiens Hieron., E. engelii, E. lehmannianum, E. muscosum, and E. plicatum (Cav.) C.Chr. (this last species does not belong to subsect. Muscosa as circumscribed by this study). They stated that some of Christ's groups, including "Divisio" Gardneriana, were of unknown relationships with their subsections. This was again probably because they did not have access to the type of this last species and were following Christ's opinion.
Taxonomic history of Elaphoglossum subsection Muscosa

mATERIAL AND mETHODS
This study is based on an examination of over 2400 herbarium sheets which represent approximately 1200 individual collections borrowed from 35 herbaria (see Acknowledgements). For most of the specimens, geographic coordinates were estimated using geographical gazetteers because this information was often not provided on the labels. These coordinates were used to make dot distribution maps for the species and are given in brackets for the herbarium specimens cited below. Illustrations and spore microphotographs were prepared from herbarium specimens for all species. Fieldwork was carried out in Colombia, Venezuela, and Costa Rica.
The descriptions and comments for the species included in this monograph are available at the "Elaphoglossum Pages" at http://sweetgum.nybg.org/elaphoglossum/index.php. Also given is information on all specimens examined (also available from the author upon request), photographs of all the types and of selected specimens, copies of all protologues, and additional spore microphotographs.
RESULTS
Fifteen species are here recognized (see Identification List), of which three are described as new (E. novogranatense, E. oreophilum, and E. quisqueyanum) , and one is a new name and status (E. glabrescens). Additionally 12 lectotypes are designated. No infraspecific taxa are recognized. The 15 recognized species are provided with a key, described, discussed, and illustrated below. A synopsis of their distributions is given in Table 1 . A list of collectors and their numbers for all examined specimens is given in the Identification List.
Morphology
Elaphoglossum subsect. Muscosa comprises small to mediumsize ferns that are often covered by different types of scales. Species of the group are distinguished by a tendency to have obtuse leaf apices (never long-acuminate as in nearly all other species of sect. Lepidoglossa) and papillate spores about twice as long (more than 70 µm) as in other species of Elaphoglossum (Fig. 1) . The only exception is E. engellii, which has irregular deposits instead of papillate spores (Fig. 1d ). Other morphological characters that distinguish subsect. Muscosa but that also occur either in its sister group Elaphoglossum subsect. Petiolosa (Vasco & Moran in prep.) or in other species of sect. Lepidoglossa are broad, flat (i.e. not subulate) scales on the rhizomes and leaves, and green spores. Most species of the subsection vary greatly in size and scale density. Given this, the more consistent characteristics of morphology of scales and spores are emphasized in the keys and comparative discussions included in this revision.
Scales in subsect. Muscosa are important for distinguishing species. Usually, on a single plant, the scales differ on the rhizomes, petioles, abaxial and adaxial laminae, lamina costae, and fertile laminae, but there is a continuum from scales on the rhizomes to petioles to blades. Thus, the best place to look for the scales is in the middle of each structure. In the key, descriptions, and discussions, the petiole scales are divided into two categories: large and small. This division is artificial and was made only for the purpose of describing the two extremes of scale morphology on the petiole, which are generally different. Nevertheless, there is a continuum between these larger and smaller scales, and usually all intermediate morphologies can be found on a single plant. In the descriptions the term imbricate means that the surface of the lamina is obscured by the brown to black or mottled, sometimes with lighter margin, erose to ciliate, base cordate to short-stalked, apex acute; marginal scales 0.5 -1 mm long, dense, not elevated above the surface of the lamina, oblanceolate to round, light brown, erose to ciliate, base cordate to short-stalked, apex acute. Fertile leaves longer than the sterile leaves; petiole 3/5 -5/7 the length of the fertile leaves; petiole scales same as the ones of the sterile leaves; lamina 6 -16 by 0.8 -1.5 cm, narrowly elliptic to elliptic, coriaceous, glabrescent with age, base broadly cuneate, apex obtuse; adaxial laminar scales 0.5 -1.5 mm long, dense, imbricate, oblanceolate to round, light brown to dark brown, sometimes darker along the costa, ciliate, base cordate, apex acute; abaxial costal scales 0.5 -2 mm long, dense, imbricate, appressed, oblanceolate to round, light brown to black or mottled, sometimes with lighter margin, erose to ciliate, base cordate, apex acute; intersporangial scales 0. (NY) . Napo, Cerro Antisana, NE Borja, [0°28'S, 78°08'W], 1706 m, 29 Aug. 1960 , Grubb et al. 1387 .
Notes -Elaphoglossum aschersonii can be distinguished from all other species in subsect. Muscosa by its epiphytic habit, compact, erect rhizomes, petioles with the larger scales scattered to dense, oblanceolate to obovate laminae glabrous to glabrescent, and abaxial costal scales appressed, round, dark brown to black. Elaphoglossum bellermannianum, a similar species, can be distinguished by petioles densely scaly, laminae oblong to oblanceolate, and scales typically obscuring the surface of the lamina. The abaxial costal scales of E. bellermannianum can range from oblanceolate to round and are generally brown to black or mottled with a white margin.
Elaphoglossum aschersonii is similar to E. novogranatense in its epiphytic habitat, appressed dark brown abaxial costal scales, evident veins, and papillate spores; however, E. aschersonii differs in having compact rhizomes, easily visible phyllopodia, erose larger petiole scales, and obovate laminae. In contrast, E. novogranatense has short-creeping rhizomes, phyllopodia obscured by the petiole-base scales, ciliate larger petiole scales, and oblanceolate to lanceolate laminae. (Klotzsch) T.Moore - Fig. 1b Notes -Elaphoglossum bellermannianum can be distinguished by its oblong laminae, bicolorous scales on the petioles and laminae (at least along the costae), fertile leaves twice as long as the sterile, and papillate spores. It differs from E. muscosum and E. lehmannianum by the bicolorous petiole and/or lamina scales. These scales are bicolorous because they can be darker at the point of attachment, or mottled, or black medially with white borders. In contrast, the scales of E. muscosum and E. lehmannianum are typically concolorous, or if bicolorous they are darker only at the point of attachment. Another difference is that the costal scales of the sterile and fertile leaves of E. bellermannianum are mostly sessile, thus the scale body is not elevated above the surface of the lamina; whereas scales of E. muscosum and E. lehmannianum have a base typically short-stalked and thus the scale body is elevated above the surface of the lamina. The three species are epiphytes with compact to short-creeping rhizomes, linear rhizome scales with few short teeth up to 0.2 mm, erose petiole scales, and papillate spores without ridges ( Fig. 1b , h, i). These characteristics distinguish them from E. engelii, which differs by being terrestrial with short-to long-creeping rhizomes and by having linear rhizome scales with many teeth longer than 0.2 mm, ciliate petiole scales, and spores with ridges and irregular deposits ( Fig. 1d ).
Elaphoglossum bellermannianum
There is considerable variation in the colour of the laminar scales of E. bellermannianum. Some plants have all the scales of the abaxial lamina either completely black or mottled; these were described as either E. atropunctatum (from Peru) or E. fuliginosum (from Costa Rica). Other plants have almost all adaxial laminar scales white and have been named E. blandum (type from Bolivia). Throughout the geographic distribution of E. bellermannianum, however, scale colour varies from white to black. Because no other differences distinguish these plants, they are treated here as a single species, E. bellermannianum.
See E. gardnerianum for a comparison with that species. (Sodiro) Christ - Fig. 1c base cordate, apex acute; smaller petiole scales 0.5 -1.5 mm long, dense, appressed, oftentimes hidden by the larger ones, oblanceolate to round, light brown to slightly mottled, ciliate, base cordate, short-stalked, apex acute; lamina 10 -22 by (1.8-)2.8 -5 cm, oblong to oblanceolate, coriaceous, glabrescent with age, base broadly cuneate to obtuse, apex obtuse to acute; veins free, forked, 1-2 mm apart, at an angle of 70-75° with respect to the costa; adaxial laminar scales 0.5 -2.5 mm long, dense, oblanceolate to ovate, white to light brown, laciniate to ciliate, base cordate, apex acute; abaxial laminar scales 0. Notes -Elaphoglossum corderoanum can be distinguished by its larger petiole scales oblanceolate to ovate, erose to laciniate, abaxial laminar scales lanceolate to (more commonly) round, highly dissected, long-ciliate, and ridged, papillate spores. The abaxial laminar scales, although dense, do not obscure the surface of the lamina. Some specimens collected by Sodiro and annotated by him as E. corderoanum correspond to E. lehmannianum; therefore, it might be that the original material is mixed. Sodiro designated all the specimens with large leaves and somewhat glabrous abaxial laminae as E. corderoanum. Examination of more material revealed that species with large leaves belong either to E. corderoanum or E. lehmannianum. To assign the lectotype I took into account the original description in which Sodiro stated that besides the larger leaves, the difference between E. corderoanum and E. bellermannianum and E. lehmannianum (in the original description as Acrostichum bellermannianum and A. muscosum) is that the abaxial laminar scales of the sterile leaves and the adaxial laminar scales of the fertile leaves of E. corderoanum were "round similar to stellate hairs". Round, highly dissected, long-ciliate laminar scales (similar to stellate hairs) distinguish E. corderoanum from E. bellermannianum and E. lehmannianum. Another characteristic that distinguishes these species is that E. corderoanum has spores with ridges and papillae ( Fig. 1c) , whereas E. bellermannianum and E. lehmannianum have papillate spores without ridges ( Fig. 1b, h ).
Elaphoglossum corderoanum
Because of its ridged spores and occurrence at high elevations, E. corderoanum can be confused with E. engelii. These two species are easy to distinguish by their habit, and rhizome and laminar scales. Typically, E. corderoanum is epiphytic, has rhizome scales that are entire to denticulate, and abaxial laminar scales that are round, highly dissected, long-ciliate, and spaced far enough apart that they do not obscure the lamina surface. In contrast, E. engelii is usually terrestrial, has rhizome scales that bear numerous cilia, and abaxial laminar scales that are lanceolate to oblanceolate and obscure the lamina surface. See E. oculatum for a comparison with that species. Notes -Elaphoglossum engelii and E. muscosum are two names commonly applied to species of subsect. Muscosa in the Andes. What has been called E. muscosum in the Andes is actually E. lehmannianum (see notes under that species for a discussion on the application of this name). The Andean species E. lehmannianum and E. engelii are often confused in herbaria, but they are easy to differentiate. Elaphoglossum engelii is terrestrial with short-to long-creeping rhizomes, linear rhizome scales with many teeth longer than 0.2 mm, ciliate petiole scales, and spores with ridges and irregular deposits (Fig. 1d ). In contrast, E. lehmannianum is typically epiphytic with compact to short-creeping rhizomes, linear rhizome scales with few short teeth, erose petiole scales, and papillate spores without ridges (Fig. 1h) .
Elaphoglossum engelii
In E. engelii, density of the laminar scales varies, and there is a slight geographic component to this variation. Typically, the scales of both surfaces of the lamina are imbricate, although the adaxial ones tend to fall off when the leaves get older. Specimens at the southern and northern limits of the distribution (Mexico, Guatemala, and Peru) sometimes have abaxial laminar scales more scattered and not necessarily obscuring the surfaces of the lamina.
Some specimens of E. engelii from Ecuador (e.g. Clemants 2142, NY) have unusually black rhizome scales. These might be confused with E. yatesii, a species restricted to Ecuador and Colombia. Elaphoglossum yatesii differs by thinner and longer creeping rhizomes, petiole scales that generally point forward, and papillate spores with ridges (Fig. 1o) .
The type material from B and W has some fertile-frond fragments not attached to the sterile parts. These fragments do not belong to E. engelii or any other species of subsect. Muscosa. Notes -Elaphoglossum gardnerianum can be distinguished by its small size (sterile leaves (4.5-)7.5-17 cm long), epiphytic habit, compact rhizomes, short petioles (1/6-1/3 of the sterile leaves), long-ciliate, concolorous petiole and laminar scales, and papillate spores. It has intersporangial scales, which sometimes are difficult to distinguish because their colour is very similar to that of the sporangia. Elaphoglossum muscosum, the other species of the group occurring in Brazil, can be distinguished from E. gardnerianum by longer leaves (10-35 cm long), longer petioles (1/3 -2/5 of the leaves length), erose petiole scales, and ciliate laminar scales. The cilia of the abaxial laminar scales of E. muscosum are never longer than the body of the scale, which is always the case in E. gardnerianum. Another difference between these two species is that generally E. muscosum has imbricate scales that obscure the abaxial surface of the laminae, whereas E. gardnerianum has dense to scattered scales that are never imbricate, thus the abaxial surface of the lamina is visible.
Elaphoglossum gardnerianum
Plants from Brazil that have been identified as E. bellermannianum are misidentified; they represent either E. gardnerianum or E. muscosum. The main difference between E. bellermannianum, which does not occur in Brazil, and E. gardnerianum is that the former has bicolorous petiole and/or lamina scales (Fig.  3c, f) Notes -Elaphoglossum glabrescens is characterized by short-creeping, ascending rhizomes, dark red to dark brown rhizome scales, and linear-oblong to oblong sterile lamina with obtuse apex and truncate to obtuse base. The type of E. glabrescens (Buchtien 2725) has the lower surface of the laminae completely glabrous, with scales present only on the costa and margin. Specimens with glabrous adaxial surfaces are easy to identify; however, some specimens of E. glabrescens are scaly abaxially. The scales range from scattered to dense, but they are small and never obscure the surface of the laminae. Specimens with scaly abaxial surfaces can be confused with E. laxisquama, a species endemic to Peru. However, E. laxisquama has long-creeping, usually branched rhizomes, linear-lanceolate, acuminate larger petiole scales, that when bicolorous have dark apex (including the cilia) and lighter base and point of attachment. In contrast, E. glabrescens has short-creeping, ascending rhizomes that typically do not branch, larger petiole scales that are lanceolate with acute apex, and when bicolorous, it is the centre of the scale, not the apex, that becomes darker (the cilia are never dark). Moreover the spores of E. laxisquama are ridged (Fig. 1g) , whereas the spores of E. glabrescens are not (Fig. 1f) .
Elaphoglossum glabrescens was originally described by Rosenstock as a variety of E. engelii, from which it differs by the dark red to black rhizome scales, oblong laminae, and papillate spores. Elaphoglossum engelii has typically light brown to brown rhizome scales, linear lanceolate to oblanceolate laminae, and spores with ridges and irregular deposits. I gave the variety a new status and a new name. I chose a different epithet because E. subnudum C.Chr. already exists. However, to acknowledge the fact that Rosenstock noticed the difference and described it, I chose a similar epithet that denotes the glabrous condition of the lower laminae surface of some individuals of this species. See E. novogranatense for a comparison with that species. Mickel - Fig. 1g, 8 Plants terrestrial. Rhizome 3 -7 mm wide, long-creeping, ascendant; rhizome scales 7-11 mm long, linear, maroon to dark brown, sometimes darker at the centre, denticulate to ciliate (teeth up to 0.7 mm), base cordate (appearing peltate because of the large auricles), apex acuminate. Sterile leaves 15-55(-66) cm long, approximate to up to 1 cm apart; phyllopodia present, sometimes obscured by the petiole-base scales; petiole 9 -32(-41) cm long, 3/5 -2/3 the length of the sterile leaves; larger petiole scales 5 -8 mm long, dense, spreading, linear-lanceolate to lanceolate, orange to brown, mottled, sometimes black in the centre or in the apical portion (including the cilia), long-ciliate (up to 11 mm), base cordate (appearing peltate because of the large auricles), short-stalked (c. 0.1 mm), apex acuminate to filiform; smaller petiole scales 0.3-2.5 mm long, dense, spreading, oftentimes hidden by the larger ones, lanceolate to round, orange to brown, long-ciliate, base cordate, apex acuminate to filiform; lamina 6-25 by 2-3.5 cm, linear-oblong to oblanceolate, coriaceous, glabrescent with age, base truncate to broadly cuneate, apex obtuse to acute; veins 1-1.5 mm apart, at an angle of 70 -80° with respect to the costa; adaxial laminar scales 0.5 -3 mm long, scattered to dense, not imbricate, oblanceolate to round, orange to brown, mottled, sometimes black in the centre or in the apical portion (including the cilia), long-ciliate, base cordate, apex acuminate to filiform; abaxial laminar scales 0.2 -1.5 mm long, scattered to dense, not imbricate, patent, lanceolate to oblanceolate, funnelform throughout (without flattened body), orange to brown, long-ciliate, base inrolled; abaxial costal scales 0.5 -3 mm long, dense, pointing at right angles, slightly elevated to patent, oblanceolate, orange to brown, mottled, sometimes black in the centre or in the apical portion (including the cilia), long-ciliate, base truncate, short-stalked (up to 0.2 mm), apex acuminate to filiform; marginal scales 0.5-1 mm long, dense, patent, ovate to round, orange to brown, mottled, sometimes black in the apical portion or just the apical cilia black, long-ciliate, base truncate, short-stalked (up to 0.1 mm), apex acuminate to filiform. Fertile leaves longer than the sterile leaves; petiole 3/4 the length of the fertile leaves; petiole scales same as the ones of the sterile leaves but the larger ones more spreading; lamina 5-16 by 1-2.5 cm, narrowly elliptic to oblong, coriaceous, base truncate to broadly cuneate, apex obtuse to acute; adaxial laminar scales 0.5-3 mm long, dense to scattered, not elevated to elevated above the surface of the lamina, oblanceolate to round, orange to brown, mottled, sometimes black in the apical portion or just the apical cilia black, long-ciliate, base truncate, short-stalked (up to 0.1 mm), apex acuminate to filiform; abaxial costal scales 1-5 mm long, dense, oblanceolate to round, orange to brown, mottled, sometimes black in the apical portion or just the apical cilia black, long-ciliate, base cordate, short-stalked (up to 0.1 mm), apex acuminate to filiform; intersporangial scales 0.5-1.5 mm long, scattered, oblanceolate to round, orange to brown, mottled, sometimes black in the apical portion or just the apical cilia black, long-ciliate, base cordate, short-stalked (up to 0. Notes -Elaphoglossum laxisquama can be distinguished by its long-creeping, erect rhizomes, long-ciliate petiole and laminar scales, and papillate, ridged spores. This is the only species of subsect. Muscosa in which some of the petiole and laminar scales have black or mottled tips (including the cilia) ( Fig. 8c, h) . This is a different colour pattern compared to other species of the subsection which, when bicolorous, have their centres black and the margins, including the cilia, lighter. Also, the abaxial laminar scales of this species are unique within subsect. Muscosa because they are patent and funnelform throughout their length, without a flattened body (Fig. 8f) . Scales of all other species of the subsect. Muscosa that have inrolled or stalked base are never inrolled apically, thus the body of the scale remains flat and parallel (or nearly so) to the lamina surface (i.e. Fig. 5e, f ). Some specimens (e.g., Wilson et al. 2812, UC) have rhizome scales that are lighter and more oblanceolate than the typical ones, which are maroon to dark-brown and linear lanceolate. Also, the larger petiole scales of these specimens are more oblanceolate than the typical E. laxisquama petiole scales, which tend to be linear-lanceolate to lanceolate. However, these specimens have the typical dark-tipped, funnelform laminar scales that distinguish E. laxisquama from all other species of subsect. Muscosa. For these reasons I considered the specimens as belonging to this species. 9;  Map 9
Elaphoglossum laxisquama
Elaphoglossum lehmannianum
Elaphoglossum lehmannianum Christ (1899) 9°13'39"N, 83°04'23"W, 2750 -3100 m, 9 Nov. 1996 . San José, Cerro de la Muerte, along the old oxcart trail above the interamerican Hwy, 9°33.23'N, 83°44.439'W, 2963 m, 28 Jan. 2008 , Sundue et al. 1707 5°33'27.5"N, 75°40'51.2"W, 2650 m, 16 Apr. 2005 . Boyacá, Mun. Villa de Leyva, SFF de Iguaque, bosques secundarios de Robles, cerca al centro de visitantes, 5°41'43.8"N, 73°27'08.4"W, 2850 m, 29 Apr. 2007 Notes -Elaphoglossum lehmannianum can be distinguished by its epiphytic habit (although it can be terrestrial above 3000 m), short-creeping to erect rhizomes, long, linear, denticulate rhizome scales, erose to laciniate (never ciliate) larger petiole scales, and papillate spores without ridges. It exhibits considerable variation in the density of the abaxial laminar scales. Some plants have their abaxial surfaces completely obscured by the scales, whereas others are subglabrous, with the laminar scales restricted to the margins and costae. The two extremes intergrade completely. Moreover, field observations of the plants in Colombia and Venezuela reveal that scaly and glabrous laminae can be found on the same rhizome (e.g. Vasco 821, NY) . The plants with glabrous laminae were described from Costa Rica as E. squamiferum, here considered a synonym.
Elaphoglossum lehmannianum resembles E. muscosum, and the latter name is the one that has been commonly applied to E. lehmannianum in Costa Rica, Panama, and northern South America. The differences between these two species, especially in the scaly specimens of E. lehmannianum, are extremely subtle. Phylogenetic molecular analyses (Vasco & Moran in prep.) , however, recovered these two species in two different clades, and thus they are recognized here as two different entities. Although similar, E. lehmannianum and E. muscosum can be distinguished by scales of the rhizomes and petioles and by geographic distribution. Elaphoglossum lehmannianum has orange to dark brown denticulate rhizome scales with teeth 0.1-0.2 mm long. Elaphoglossum muscosum has reddish orange, entire rhizome scales. Occasionally these scales have teeth, but they are less than 0.1 mm long. The larger petiole scales of E. lehmannianum, although erose like those of E. muscosum, tend to have slightly longer teeth. These teeth are never longer than the scale body, as is the case in E. engelii. As to geographic distribution, E. lehmannianum occurs in Costa Rica, Panama, Venezuela, Colombia, and Ecuador (Map 9) . In contrast, E. muscosum occurs from Mexico to El Salvador, and in Cuba, Jamaica, Haiti, Dominican Republic, and Southern Brazil (Map 10). The two species do not overlap geographically. Because of the variation within each species in scale shape, scale density, and lamina shape, it is difficult to find more characters that distinguish them; however, E. lehmannianum has a tendency toward darker rhizome scales, acute leaf apex, and smaller abaxial laminar scales that do not obscure the abaxial surface (especially in specimens of lower elevations). The abaxial laminar scales are stalked in both species, but tend to be longer-stalked, therefore appearing more elevated above the surface, in E. lehmannianum.
Another species with which E. lehmannianum is likely to be confused is E. ruficomum, endemic to Peru and north-western Bolivia. These two species can be distinguished by their rhizome and petiole scales. The rhizome scales of E. lehmannianum are less than 12 mm long, orange to dark brown, and dull; in contrast, those of E. ruficomum are typically 12-20 mm long, maroon, and lustrous. The petiole scales of E. lehmannianum are erose to laciniate, whereas those of E. ruficomum are ciliate.
Although Lehmann's main set of specimens is deposited at B, I designated the specimen at US as the lectotype. This specimen is more complete and has a rhizome and fertile leaves all belonging to a single plant. In contrast, the B specimen does not have a rhizome, and the collection consists of one fertile and three sterile leaves detached from each other. See E. bellermannianum and E. engelii for a comparison with those species. 9. Elaphoglossum muscosum (Sw.) T.Moore - Fig. 1i, 10 ;
Map 10 Elaphoglossum muscosum (Sw.) T.Moore (1857c) Plants epiphytic or epipetric. Rhizome 2-6 mm wide, shortcreeping to erect; rhizome scales 10 -15 mm long, linear, reddish orange, entire or occasionally with small teeth (less than 0.1 mm), base truncate, apex filiform, oftentimes broken. Sterile leaves (7-)10 -35(-40) cm long, approximate; phyllopodia present, obscured by the petiole-base scales; petiole 3-15.5 cm long, 1/3-2/5 the length of the sterile leaves; larger petiole scales 2-6 mm long, scattered to dense, spreading, linear-lanceolate, light brown, erose, base cordate (sometimes appearing peltate because of the large auricles), apex acute; smaller petiole scales 0.5-2 mm long, scattered to dense, appressed, oftentimes hidden by the larger ones, oblanceolate, light brown, erose to ciliate, base cordate (sometimes appearing peltate because of the large auricles), apex acute; lamina 7-25 by (1.5-)2-5(-5.5) cm, oblanceolate, coriaceous, base broadly cuneate to rounded, apex obtuse to acute; veins 1-2 mm apart, at an angle of 75° with respect to the costa; adaxial laminar scales 1-3 mm long, scattered to dense, lanceolate, white to light brown, ciliate, base cordate, apex acute; abaxial laminar scales (0.5-)1.5-3 mm long, dense, imbricate, more dense towards the costa, slightly elevated above the surface of the lamina, lanceolate, light brown to brown, ciliate, base cordate (sometimes appearing peltate because of the large map 10 Distribution of Elaphoglossum muscosum (Sw.) T.Moore. auricles), very short-stalked (c. 0.1 mm), apex acute; abaxial costal scales same as the laminar ones, pointing at right angles to apex, slightly elevated; marginal scales same as the laminar ones. Fertile leaves longer than the sterile leaves; petiole 1/2-4/5 the length of the fertile leaves; petiole scales same as the ones of the sterile leaves but the larger ones more spreading; lamina (14.5 -)18 -42(-52) by 0.8 -2(-2.5) cm, narrowly elliptic, coriaceous, base broadly cuneate, apex obtuse; adaxial laminar scales 0.5 -2 mm long, dense, imbricate, lanceolate to round, light brown to brown, slightly darker at the point of attachment, ciliate, base cordate, apex acute; abaxial costal scales 0.5 -2 mm long, dense, pointing at right angles to apex, slightly elevated, lanceolate to round, reddish brown, ciliate, base truncate, apex acute; intersporangial scales 0.5-2 mm long, scattered but abundant, not obscuring the sporangia, lanceolate, brown, ciliate, base truncate, apex acute. Spores papillate, without ridges. Distribution -Mexico, Guatemala, Honduras, El Salvador, Cuba, Jamaica, Haiti, Dominican Republic, Brazil; 1300 -3200 m. Epiphytic or epipetric, in montane and cloud forests.
Notes -Elaphoglossum muscosum is characterized by compact rhizomes, rhizome scales linear with long-filiform apex, erose petiole scales, and papillate spores. The density of the laminar scales is variable. Specimens from Jamaica (where the type was collected), Cuba, Dominican Republic, and Brazil have laminae completely covered by scales, whereas specimens from Mexico, Guatemala, El Salvador, and Honduras tend to have smaller and more dissected abaxial laminar scales that do not always obscure the surface of the lamina.
Elaphoglossum muscosum has been the name previously applied to specimens from Costa Rica, Panama, and northern South America that I recognize here as E. lehmannianum. The two species are subtly different morphologically, and their differences are further supported by molecular phylogenetic analysis (Vasco & Moran in prep.) . See notes under E. lehmannianum for a comparison of these two species. Also, see E. bellermannianum for a comparison with that species.
The application of the name E. muscosum has been confusing because, in the protologue, Swartz (1788) provided a Latin description of plants he had collected in Jamaica, but cited an illustration from Plumier (1705) t. 139. The specimens annotated by Swartz and the Latin description agree with the present use of the name, whereas the illustration probably corresponds to E. eggersii (Baker) Christ.
The isotype of E. muscosum at B (B-W-19514) is the frond mounted on the right side of the sheet. The frond on the left is the fertile lamina of another species of Elaphoglossum. Apparently, the frond of E. muscosum was mounted on this sheet by mistake, instead of on sheet B- W-19523. The B-W-19523 sheet has information about E. muscosum, but it has a sterile frond that presumably should have been mounted with the fertile frond of sheet B-W-19514. A.Vasco, sp. nov. - Fig. 1j, 11 5°07'28.1"N, 76°02'30.6"W, 2643 m, 17 Apr. 2007 ; same locality, 5°07'22.7"N, 76°02'40.5"W, 3060 m, 17 Apr. 2007, Vasco et al. 742 (HUA, NY) Notes -Elaphoglossum novogranatense can be distinguished by its epiphytic habit, short-creeping to erect rhizomes, appressed, dark brown abaxial costal scales, and papillate spores. The abaxial lamina surface is always visible, prominently veined, and either glabrous or sparsely scaly. Elaphoglossum novogranatense is similar to E. glabrescens, from which it can be distinguished by its appressed, dark brown adaxial costal scales, and the presence of intersporangial scales. In contrast, E. glabrescens has appressed to spreading, orange to dark brown, sometimes mottled with lighter margin or darker at the point of attachment costal scales, and lacks intersporangial scales. See E. aschersonii for a comparison with that species.
Elaphoglossum novogranatense
The specific epithet refers to New Granada (Nueva Granada), a former name for Colombia, after which the species is named. cordate, apex acute; abaxial costal scales 0.5 -2 mm long, dense, imbricate, not elevated, oblanceolate to round, orange, laciniate to ciliate, base cordate, apex acute; intersporangial scales 0.5-1.5 mm long, dense, almost covering the sporangia, oblanceolate to round, orange, ciliate, base cordate to truncate, apex filiform to acute. Spores papillate, with ridges.
Distribution -Peru, known only from two collections from Piura, Prov. Huancabamba; 3000 -3100 m. Epiphytic in cloud forests.
Other specimen examined. PEru, Piura, Prov. Huancabamba, above Canchaque on road to Huancabamba, below summit, [5°14'S, 79°27'W], 3000 m, 10 Oct. 1957 , Hutchison 1651 .
Notes -Elaphoglossum oculatum can be distinguished by its large petiole scales that are ovate, have a dark point of attachment, and are mottled with a white margin. Furthermore, the laminar scales are 0.2-0.5 mm long, round, highly dissected, long-ciliate, and the abaxial costal scales are dark brown or mottled with white margin. The spores are ridged and papillate. The laminar scales are more abundant on the abaxial surface, but they are so small that the surfaces appear glabrous to the naked eye.
This species is similar to E. corderoanum but differs by its shorter (0.2-0.5 mm long) laminar scales and dark-brown abaxial costal scales. Elaphoglossum corderoanum has larger (0.5-2.5 mm long) laminar scales and light-brown abaxial costal scales.
Elaphoglossum oculatum is only known from two collections collected in north-western Peru, in a cloud forest at 3000-3100 m. The two paratypes of E. oculatum (Mickel 1991) , Woykowski 35433 (UC, US) and Soukup 176 (F) , are E. bellermannianum. A.Vasco, sp. nov. - Fig. 1l Notes -Elaphoglossum oreophilum can be distinguished from all other species of subsect. Muscosa by its petiole scales and by its abaxial laminar scales. These scales have the cells of the body differentiated ( Fig. 13c, f, g, k) . The central portion is formed of irregular, usually darker isodiametric cells, and the broad border is formed of usually lighter, elongated cells. The latter cells have their long axes perpendicular to that of the scale. This characteristic is not easily detected with the naked eye and even with a dissecting microscope sometimes can be difficult to discern. Another peculiarity is that the laminar scales tend to be round instead of oblanceolate to lanceolate as in most species in the group. The species is further characterized by long-creeping rhizomes, abaxial costal scales not elevated, darker and differentiated from the laminar scales, and papillate, ridged spores. It is terrestrial and always occurs over 3000 m.
Elaphoglossum oreophilum
Elaphoglossum oreophilum is similar to E. yatesii. Both species occur only above 3000 m in Colombia and Ecuador. They share a mainly terrestrial habit, long-creeping rhizomes, oblanceolate to oblong laminae with obtuse apex and truncate base, and papillate, ridged spores. They can be distinguished by their rhizome diameter and scales of the rhizomes, petioles, and laminae. Elaphoglossum oreophilum has thicker rhizomes (3-5 mm), brown to dark-brown rhizome scales often bicolorous with lighter margin, laciniate to long-ciliate petiole and abaxial laminar scales, and abaxial costal scales not elevated. In contrast, E. yatesii has thinner rhizomes (1-3 mm), typically dark-brown rhizome scales, erose to ciliate petiole and abaxial laminar scales, and abaxial costal scales elevated.
The specific epithet comes from the Greek oreo-, which means pertaining to mountains, and -philus meaning loving. It refers to the restricted occurrence of this species in mountains of Ecuador and Colombia. Notes -Elaphoglossum quisqueyanum is characterized by a terrestrial habit, long-creeping rhizomes, maroon to dark brown, linear, denticulate to ciliate rhizome scales, erose to ciliate larger petiole scales, and papillate, ridged spores. It resembles E. engelii, a species from Central and South America, but differs by its thicker (5-10 mm wide) rhizomes, rhizome scales denticulate to ciliate, the cilia up to 0.6 mm long, and papillate, ridged spores. In contrast, E. engelii has thinner (4 -8 mm wide) rhizomes, scales that when ciliate, have abundant cilia that are no longer than 0.4 mm, and spores with ridges and irregular deposits.
Elaphoglossum quisqueyanum
The specimen Jones & Norris 1119 (NY) is a small form of this species, with thinner rhizomes and smaller leaves, but is otherwise typical.
The specific epithet refers to Quisqueya, the name given by the indigenous peoples, the Tainos, to the Dominican Republic, where this species is endemic. In the Taino language quisqueya means 'Mother of the Earth'. 15;  Map 12 Elaphoglossum ruficomum Mickel (1991) Plants terrestrial. Rhizome 8-11 mm wide, compact; rhizome scales (6-)12-16(-20) mm long, linear, red-orange, lustrous, entire to denticulate, base truncate, apex filiform. Sterile leaves (8-)16-30(-55) cm long, approximate; phyllopodia present, obscured by the petiole-base scales; petiole (3.5-)7-17(-27) cm long, 1/3-2/5 the length of the sterile leaves; larger petiole scales (3-)4-6 mm long, dense, spreading, linear-lanceolate, light brown, sometimes dark brown or mottled, ciliate, base cordate (sometimes appearing peltate because of the large auricles), apex acute; smaller petiole scales 0.5 -1(-3) mm long, dense, appressed, oftentimes hidden by the larger ones, oblanceolate to round, light brown, sometimes black or mottled with lighter margin, ciliate, base cordate (sometimes appearing peltate because of the large auricles), apex acute; lamina (5-)10-17(-27) by 1.4-3.5 cm, narrowly elliptic to oblanceolate, coriaceous, glabrescent with age, base broadly cuneate to rounded, apex obtuse to acute; veins 1-2 mm apart, at an angle of 75 -80° with respect to the costa; adaxial laminar scales 1-3 mm long, dense, imbricate, pointing downwards, lanceolate, white, the costal ones sometimes darker at the point of attachment to completely black, ciliate, base cordate to short-stalked, apex acute; abaxial laminar scales 1-3 mm long, dense, imbricate to scattered, slightly elevated above the surface of the lamina to patent, lanceolate to oblanceolate, light brown, sometimes darker at the point of attachment, ciliate, base cordate to short-stalked (up to 0.2 mm), apex acute; abaxial costal scales same as the laminar ones, pointing forward to apex or at right angles, slightly elevated; marginal scales same as the laminar ones. Fertile leaves equal to longer than the sterile leaves; petiole 2/5-3/5 the length of the fertile leaves; petiole scales same as the ones of the sterile leaves but the larger ones more spreading; lamina 8-20(-25) by 0.8-2.5 cm, narrowly elliptic, coriaceous, base truncate to broadly cuneate, apex obtuse; adaxial laminar scales 1-2.5 mm long, dense, imbricate, lanceolate, white to light orange, ciliate, base cordate to short-stalked (less than 1 mm), apex acute; abaxial costal scales 1-3 mm long, dense, pointing forward to the apex or at right angles, slightly elevated to patent, lanceolate to round, orange to black with lighter margin, ciliate, base cordate to short-stalked, apex acute; intersporangial scales 1-2 mm long, absent to scattered, lanceolate, orange, sometimes darker at the point of attachment, ciliate, base cordate, apex acute. Spores papillate, without ridges. Distribution -Peru, Bolivia; 1900 -4300 m. Usually terrestrial in montane and cloud forests and in páramos. Plants terrestrial or epipetric. Rhizome 1-3(-4) mm wide, longcreeping; rhizome scales 4 -5 mm long, linear-lanceolate to lanceolate, maroon to dark brown, sometimes bicolorous with lighter margin, denticulate to ciliate, base cordate (appearing peltate because of the large auricles), apex acuminate to filiform. Sterile leaves 13 -33 cm long, 1-2 cm apart; phyllopodia present, not obscured by the petiole-base scales; petiole 6.5-20 cm long, 1/2-3/5 the length of the sterile leaves; larger petiole scales 3 -5 mm long, dense, spreading, to most of the times pointing forward to the petiole, lanceolate to oblanceolate, light brown to dark brown, or mottled, always darker at the point of attachment, margin lighter, erose, base cordate, apex acute; smaller petiole scales 0.2 -1(-3) mm long, dense, appressed, oblanceolate to round, light brown to dark brown, or mottled, darker at the point of attachment or bicolorous with the centre dark brown and the margin lighter, erose to ciliate, base cordate, apex acute; lamina 6.5-13 by 1.7-3 cm, linear-lanceolate to ovate, coriaceous, glabrescent with age, base truncate to obtuse, apex obtuse; veins c. 1 mm apart, at an angle of 75-80° with respect to the costa; adaxial laminar scales 0.5-2 mm long, dense, imbricate, oblanceolate to round, white to black or mottled, erose to laciniate, base cordate, apex acute; abaxial laminar scales 0.5-2.5 mm long, dense, imbricate, elevated above the surface of the lamina to patent, oblanceolate to round, light brown to orange, sometimes dark brown, ciliate, base stalked (up to 0.3 mm), apex acute; abaxial costal scales 2-3 mm long, dense, pointing at right angles, elevated, linear-lanceolate to oblanceolate, dark brown to black, always with lighter margin, erose to ciliate, base cordate to short-stalked, apex acute; marginal scales same as the laminar ones. Fertile leaves longer than the sterile leaves; petiole 2/3-3/4 the length of the fertile leaves; petiole scales same as the ones of the sterile leaves; lamina 4.5-13 by 1.2-2 cm, narrowly elliptic to oblong, coriaceous, glabrescent with age, base truncate to broadly cuneate, apex obtuse; adaxial laminar scales 0.3 -2.5 mm long, dense, imbricate, oblanceolate to round, white to black, sometimes mottled, erose to laciniate, base cordate (appearing peltate because of the large auricles), apex acute; abaxial costal scales 0.5-2 mm long, dense, pointing at right angles, elevated, oblanceolate to round, dark brown with lighter margin or mottled, laciniate to ciliate, base cordate, apex acute; intersporangial scales 1-2.5 mm long, scattered to dense, sometimes almost obscuring the sporangia, lanceolate to oblanceolate, light brown to dark brown with lighter margin or mottled, ciliate, base stalked (up to 0.3 mm), apex acute. Spores papillate, with ridges.
Elaphoglossum ruficomum
Distribution -Colombia, Ecuador; 3000-4500 m. Terrestrial or epipetric in montane forest and páramos. 
